Introduction
Significant progress has been made toward understanding the formation and evolution of Laurentia (e.g., Whitmeyer and Karlstrom 2007; Hammer et al. 2010; Stein et al. 2014; Kilian et al. 2016 ), but lack of data from the northern Great Plains basement inhibits a more complete understanding of the assembly of Laurentia. Studies of the Precambrian development in this region are hindered by the lack of basement outcrops (with the exception of the Black Hills), lack of high resolution aeromagnetic and other geophysical data (for the Dakotas, in particular), and a lack of drill holes to basement across much of the area. Yet, underlying this region are significant basement terranes and tectonic boundaries, including the suture between the Wyoming and Superior cratons beneath the Dakotas (Dahl et al. 2005; Worthington et al. 2015; Kilian et al. 2016) , the southern terminus of the Trans-Hudson orogen, and the southwestern margin of the Superior craton (Figures 1, 2 ). The nature of these boundaries is of fundamental importance to unraveling the Precambrian evolution of the North American craton.
Local outcrops of Precambrian rock in eastern South Dakota, southwestern Minnesota, northeastern Nebraska, and northwestern Iowa provide a small window to the basement in this region. These outcrops consist almost entirely of Sioux Quartzite for which recent work has D r a f t D r a f t
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The Sioux Quartzite is typically composed of a lower sequence of medium-grained quartz arenite to quartzose conglomeratic units overlain by a sequence of supermature quartz arenite. In the upper part of the package, the quartz arenites are interbedded with quartz siltstone and red shale (called 'pipestone') (e.g., Baldwin 1949; Goldich et al. 1961; Dott 1983) . The Sioux Quartzite is correlative with the Baraboo interval quartzites to the northeast (e.g., Dott 1983; Holm et al. 1998; Hanly et al. 2006; Southwick 2014) and similar in age to quartzites located on other basement terranes to the southwest in Colorado, New Mexico, and Arizona (Jones et al.
2009).

Corson diabase core
The Corson diabase dated in this study was intersected in a drill hole in northern (Sklar 1982) , at its type locality, and is an ophitic to sub-ophitic olivine diabase (Figure 3; e.g., Beyer 1895; Sklar 1982; Bretz 1987; Myers 2013) . The diabase is olivine-normative and tholeiitic (Sklar 1982) .
Myers (2013) petrographically described a sample from 81.3 m (266.75 ft) depth in R20-87-9 core. The rock is composed of anhedral to subhedral olivine (10 modal %), commonly completely serpentinized; ophitic pyroxene (15-20%; pigeonite and diopside); subhedral plagioclase (65%; mainly bytownite with varying degrees of sericitic alteration, and minor oligoclase); anhedral biotite (< 5%); and minor to trace amounts of ilmenite, titaniferous magnetite, baddeleyite, chalcopyrite, pyrite, and rare pentlandite and carrolite (Myers 2013).
Sample selection and analytical methodology
Detailed characterization of diabase in thin section by Myers (2013) and characterization of baddeleyite in this study were carried out with a Zeiss Supra40VP variable-pressure fieldemission scanning electron microscope (SEM). X-ray microanalysis was performed with an Oxford Instruments X-Max 80mm2 SDD detector and the AZtec microanalysis system. Samples were coated with 10-20 nm of carbon to minimize charge build-up. Imaging and microanalysis conditions were 15 keV acceleration voltage and approximately 1 nA beam current.
As part of his mineralogical characterization, Myers (2013) identified baddeleyite grains that were 50 µm or greater in size in thin sections of the R20-87-9 diabase by SEM. Additional analysis of two thin sections from the diabase of core R20-87-9 (at depths of 81.3 and 82.3 m) was conducted using back-scattered electron imaging, energy dispersive spectroscopy, and x-ray mapping capabilities to determine if zircon was present as overgrowths on baddeleyite. The results of the SEM investigation were that baddeleyite grains in these samples do not have overgrowths of zircon ( Figure 4 ). Only one zircon association with baddeleyite was documented within these thin sections; a 10 µm euhedral inclusion within a baddeleyite grain.
D r a f t
Following the SEM analysis, a core sample from a depth of 82.3 m (270 ft) from drill hole R20-87-9 was sent for crushing and mineral separation. Approximately 40 baddeleyite grains were separated by U. Söderlund (Lund University) using the enhanced water shaker method (Söderlund and Johansson 2002 Figure 5 ) and total common Pb amounts that range from 0.6 to 3.3 picograms (pg).
Measured total procedural blanks for baddeleyite have consistently averaged 0.75 pg for the past two years at UW, and common Pb amounts above the average were assigned to initial Pb. It is not typical for baddeleyite to have much initial Pb, yet for the two most discordant analyses, initial Pb comprised 40% or more of the total sample Pb ( Pigeon River dykes, Pillar Lake volcanic rocks) and the northeast trending dykes that are crosscut by the NEIIC could reflect an early northeast trending rift in this scenario.
Results
Linear
Studies of existing continental rifts, such as the East African rift, clearly demonstrate the complexity of these systems. These rift systems typically consist of numerous smaller structures, in addition to the main rift arms (Rosendahl, 1987) , but not all of these structures are associated D r a f t 12 with significant magmatism. In fact, the volume of magma generated during rifting decreases as the amount of stretching required for plate rupture increases (Ring 2014). The development of the geometry of these continental rift systems is controlled by multiple parameters, including the strength of the lithosphere that is undergoing extension and pre-existing structures. Therefore, it is easy to envision that extension related to the MCR in the Superior craton in southern Minnesota and eastern South Dakota ultimately failed with little magma generated in the process. Hart and MacDonald, 2007) ; BE = Becker embayment (the terrane within which was accreted during the Penokean orogeny; Holm et al., 2007) . The large star represents a proposed mantle plume centre (Ernst and Buchan, 1998) . SRA = Superior craton rift arm; SLTZ = Spirit Lake tectonic zone. The Kipling dyke is considered part of the Abitibi dyke swarm (Ernst and Bell, 1992 ; locations from Buchan and Ernst, 2004) . Numbered x's are possible MCR-related known and inferred intrusions in Minnesota (Southwick, 2014) 
